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KAPHOJIOrHHECKHE HCCJlEAOBAHHfl TPEMATOA CEMEHCTB 
NOTOCOTYLI DAE, ECHI NOSTOMATI DAE H STRIGEIDAE 
M3 CEBEPO-3AnAAHOM MyKOTKM 


51. B. BapmeHe, P. B. riHTKHBHmoTe, f. M. CTaHneHMiOTe, O. M. OpaoBCKaa 


XpOMOCOMHbie KOMnjieKCbl 6 BHAOB TpeMaTOA, 3 M 6 pHOHaJIbHOe pa 3 BHTHe KOTOpbIX npOHCXOAHT 
b SKCTpeMajibHbix ycjiOBHHx ceBepa, coctoht h 3 20 xpomocom. B Ha 6 opax npeofijia^aiOT OAHoruieqHe, 
aKTHBHO SBOJIKDUHOHHpyKDLUHe SJieMeHTbl reHOMOB. y HOTOKOTHJIHA H CTpHreHA 6 bIJIH HaHACHbl AOnOJIHH- 
TejibHbie B-xpOMOcoMbi, KOTOpbie b ycjiOBHflx ceBepo- 3 ana^HOH MyKOTKH, omcbmaho, yBejiHMHBaiOT kom- 
6 HHaTHBHyK) H 3 MeHMHBOCTb, H 3 M 6 H 5 HOT 06 lUHH nyJIJI reHOB H, BepOHTHO, yHaCTByiOT B peryjIHUHH 
AH(J)(f)epeHUHaJIbHOH aKTHBHOCTH reHOMa H B 3 aHMOOTHOLUeHHH B CHCTeMaX «napa 3 HT—X 03 HHH». 

TpeMaTOAbI HMeiOT CJIO>KHbie UHKJIbl pa3BHTHH H Ha HeKOTOpbIX CTaAHHX OHTO- 
reHe3a He coAep>KaT qeTKO Bbipa>KeHHbix Me>KBHAOBbix Mop^ojiornqecKnx otjihhhh. 
H Hao6opoT, H3BecTHbi cjiyqan, KorAa Ha onpe^ejieHHbix cTaAnnx pa3BHTHH y reHe- 
THMeCKH 6jIH3KOpOACTBeHHbIX BHAOB MOp(})OJIOrHMeCKHe pa3JIHHHH 6bIBaiOT 3HaHH- 
TejibHbiMH. CjieAOBaTejibHO, npH H3yqeHHH TpeMaTOA rejibMHHTOJiorn qacro cthjikh- 
BaiOTCH C npo6jieMOH HAeHTH(|)HKaUHH BHAa, AJIH pemeHHH KOTOpOH HapH^y C TpaAH- 
UHOHHblMH CTaHOBHTCH HeoOxOAHMbIMH MeTOAbI, n03B0JIHK)HI ( He 0XapaKTepH30BaTb 
UHToreHeTHHecKHe napaMeTpbi BHAa. 

Oco6bift HHTepec npeACTaBjinioT HCCJieAOBaHHH 3aKOHOMepHOCTen npeo6pa30Ba- 
hhh CTpyKTypHOH opraHH3au,HH reHOMa y opraHH3MOB, 3M6pnoHajibHoe pa3BHTHe 
KOTopbix npoHexoAHT b 3KCTpeMajibHbix ycjiOBHHx ceBepa. Uejibio Hamero nccjieAO- 
BaHHH 6biJio H3yqeHHe ocoOeHHOCTen xpomocomhhx KOMnjieKcoB b KJieTKax pa3Jinq- 
Hbix bhaob napTeHHT, KOTOpbie 6biJin co6paHbi b MajieHbKHx npecHbix BOAoeMax, 
pacnojio>KeHHbix b6jih3h no6epe>KbH MayHCKOH ry6bi BocToqHO-CnOnpcKoro Mopn. 
KapHOJiorHqecKHH aHajiH3 6biji ocymecTBjieH y TpeMaTOA H3 ceM. Notocotylidae, 
Echinostomatidae h Strigeidae. 

MATEPMAJl H METOAHKA 

MaTepnaji ajih KapnojiornqecKHx nccjieAOBaHHH AoObiBajicn JieTOM 1986 r. Ilpo- 
Me>KyTOMHbie xo3neBa TpeMaTOA — mojijhockh — Bbmep>KHBajiHCb 5 —12 q 
b 0.005%-hom pacTBope MHTocTaTHKa KOJixHUHHa. Bo^a jxjik pacTBopa Opajiacb H3 
ecTecTBeHHbix boaocmob. BHAOBan npHHaAJie>KHOCTb rejibMHHTOB onpeAejinjiacb no 
uepKapnHM. JXj ih H3yqeHHH xpoMOCOMHbix Ha6opoB Notocotylus sp. 6bijio coOpaHO 
120 3apa>KeHHbix hx napTeHHTaMH mojijiiockob Anisus acronicus. C uejibio onpeAe- 
jieHHH BHAOBoro CTaTyca Notocotylus sp. 3KcnepnMeHTajibH0 6biJin 3apa>KeHbi 
AOMauiHHe yTHTa. 

KapnoTHn Echinoparyphium pseudorecurvatum H3yqajicn y napTeHHT, KOTOpbie 
6biJin HanAeHbi y 21 3K3. mojijiiockob A . acronicus. Ot 10 3K3. mojijiiockob A. acroni¬ 
cus h 2 3K3. Lymnaea zazurensis 6buin 3acf)HKCHpoBaHbi tkbhh co cnopouncTaMH 
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Cotylurus cornutus (Rudolphi, 1808; Szidat, 1928). XpoMOCOMHbie KOMruieKCbi 
Ichthyocotylurus pileatus (Rudolphi, 1802) Odening, 1969 H3ynajiHCb b KJieTKax 
napTeHHT, o6Hapy>KeHHbix y 1 3K3. L. zazurensis, a /. erraticus (Rudolphi, 1809) 
Odening, 1969 — y 23 3K3. Valvata helicoidea. H3 32 mojijiiockob A. acronicus 
6bijiH 3acJ)HKCHpoBaHbi cnopouHCTbi Apatemon fuligulae (Yamaguti, 1933). 

XUh KapHOJiorHMecKoro aHajiH3a 6pajin tk3hh mojijiiockob BMecTe c napTeHH- 
TaMH. rHnOTOHHIO KJieTOK OCymeCTBJIHJIH B TeMeHHe 1 4 B AHCTHAAHpOBaHHOH 

boA e, KOTOpyio npn stom MeHHJin Tpn>KAbi. OnKcaunio npo6 npoBOAHAH b (})HKcaTOpe, 
B COCTaB KOTOporO BXOAHJIH 3 MaCTH 3THJI0B0T0 CnHpTa H 1 MaCTb JieAHHOH yKCyCHOH 
KHCJiOTbi. npenapaTbi totobhjih H3 CBe>Kero MaTepnajia (name Bcero Ha 2 -h—3-h 
Ahh nocjie (JiHKcauHH) no MOAH^nunpOBaHHOH h3mh MeTOAHKe (BapmeHe, 1981). 
KAaccH(|)HKauHH xpoMocoM ocymecTBAHAacb no MeTOAy JleBaHa c coaBTopaMH 
(Levan e. a., 1964). 


PE3yjlbTATbI MCCJ1EAOBAHMH 

BoAbLUHHCTBO H3yneHHbIX HOTOKOTHJIHA B COMaTHMeCKHX KAeTKaX HMeAH 20 XpO- 
mocom (pnc. 1). riepBan napa xpomocom cyOMeTaueHTpnnecKoro Tnna, cpeAHHe 
ee pa3Mepbi 6.31 mkm, mto cocraBAneT 18.57 % ot aamhu Bcero ranAOHAHoro Ha6opa. 
XpoMOCOMbi 2 -h h 3-h nap hmciot cy6TepMHHaAbHO pacnoAOKeHHyio ueHTpoMepy. 
OAeMeHTbi 4 -h h 6-h nap othochtch k cyOMeTaueHTpnqecKHM xpoMocoMaM. XpoMO- 
comh H3 5-h napbi hbahiotch TnnnqHO MeTaueHTpnqecKHMH, hx ueHTpoMepHbin 
HHAenc paBeH 49.02 (cm. TadAHuy). OcTaAbHbie 4 napbi xpoMOCOMHoro KOMnAexca 
HOTOKOTHAHA H3 MayHCKOH HH3MeHHOCTH 06pa30BaHbI OAHOnAeHHMH aKpOUeHTpHMe- 
CKHMH 3AeMeHTaMH. A6cOAIOTHbie pa3MepbI 3THX XpOMOCOM koacOaiotch OT 1.73 AO 
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Phc. 1. KapnoTHnbi Notocotylus sp. 

a — KapnoMopcjDa 2 n — 20 , Meia 4 )a 3 Hafl ruiacTHHKa, a' — KapHOTHn; 6 — KapHOMop(j)a 2 /t = 21 , MeTa(})a 3 Hafl njia- 

CTHHKa, o' — KapHOTHn. LHKajia — 10 MKM. 
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H3MepeHHH ueHTpoMepHoro HH^eKca xpomocom 


No nap xpoMocoM 

Notocotylus 

sp. 

Echinopary¬ 
phium pseu¬ 
dorecurvatum 

Cotylurus 

cornutus 

Apatemon 

fuligulae 

Ichthyocotylu- 

rus 

erraticus 

Ichthyocotylu- 

rus 

pileatus 

1 

34.05+0.69 

35.47+0.99 

9.49+0.87 

22.95+0.41 

43.44+0.84 

9.34+0.96 

2 

23.51 ±0.90 

9.29+0.67 

7.46+0.68 

20.69+0.64 

9.05+0.74 

10.44+0.87 

3 

17.09±0.62 

10.03+0.51 

9.22+0.52 

26.08+0.53 

8.92+0.84 

11.02+1.38 

4 

29.17±0.60 

11.71+0.65 

9.60+0.39 

8.21+0.42 

10.50+0.74 

13.40+2.02 

5 

49.02h-0.13 

16.46+1.32 

9.29+0.86 

11.18+0.47 

8.72+0.47 

18.67+0.89 

6 

35.42+1.18 

16.29+1.01 

16.29+1.01 

29.63+0.77 

28.26+0.63 

23.67+3.32 

7 


24.84+1.78 

12.38+1.15 

28.61 + 1.28 

29.16+0.51 

17.84+2.44 

8 


11.37+0.88 

21.52+1.86 

30.56+0.76 

33.21 + 1.50 

43.02+1.13 

9 


23.89+2.82 

22.37+0.89 

42.84+0.75 

44.99+0.71 

39.28+2.86 

10 

B 

48.73+0.46 

14.03+1.87 

47.01+0.23 

46.26+0.52 

47.51+0.52 

45.80+0.61 


2.30 mkm h bhocht BecbMa CKpOMHbiH BKJiSijx b o6myio ^JiHHy ranjiOHAHoro Ha6opa 
(o6ma h AJiHHa neTbipex nocjieAHHx nap cocraBjineT Jinuib 23.38 % ot AJiHHbi Bcero 
ranjiOHAHoro Ha6opa xpomocom). 

rioMHMO napTeHHT c HopMajibHbiMH AHnjion^HbiMH nncjiaMH xpomocom, y AByx 
npoMe>KyT04Hbix xo3neB 6buin HaHAeHbi napTeHHTbi, b 3M6pnoHajibHbix KJieTKax 
KOTopbix HMejincb AonojiHHTeJibHbie CTpyKTypHbie ajieMeHTbi reHOMa. Y OAHoro moji- 
jnocKa Anisus acronicus 6biJin o6Hapy>KeHbi napTeHHTbi Notocotylus sp., cc>Aep>Ka- 
mne AonojiHHTeJibHyio MeTaueHTpnqecKyio xpoMOCOMy (pnc. 1). A6cojnoTHan ee 
A./iHHa 3.53 mkm, hto b cpeAHeM cocTaBJinjio 9.90 % ot ajihhm Bcero ranjiOHAHoro 
HaOopa. KpoMe toto, BnepBbie y rejibMHHTOB 6biJi onncaH HeoObinaHHO HHTepecHbin 
(J)eHOMeH — uejian cncTeMa AonojiHHTejibHbix xpomocom, KOTopan 6bijia o6pa30BaHa 
KpynHbiM MeTaueHTpnnecKHM ajieMeHTOM h ot 3 ao 9 mcjikhx aKpoueHTpnnecKnx 
eAHHnu reHOMa. BcrpenajiHCb kjictkh, b HApax KOTopbix AonojiHHTejibHbiMH 6bijin 
TOJibKO MejiKne aKpoueHTpnnecKHe xpoMocoMbi (pnc. 2). TaKHM o6pa30M, y j\a hhoto 
MOJiJiiocKa 6biJin HanAeHbi napTeHHTbi, coAep>KamHe BapnaSejibHoe KOjinnecTBO 
sjieMeHTOB: ot 21 ao 30 xpomocom. 

y H3yneHHbix hhmh hotokothjiha nona HeH3BecTen >KH3HenHbiH uhkji. Mbi 3Kcne- 
pHMeHTajibHO 3apa>KajiH AOMauiHHX yTHT h nojiynnjiH MapHTbi, KOTopbie no Mopc|)o- 
jiornnecKHM ocoOchhocthm 6bijin BecbMa 6jih3kh k BHAy N. attenuatus (Rudolphi, 
1809). OAHano hx KapnojiorHnecKHe xapaKTepncTHKH cnjibHO OTJinnajiHCb ot Tex, ko- 
Topbie h3mh 6biJin onncaHbi y N. attenuatus (llHTKHBHmoTe, BapineHe, 1988). Xpo- 
MOCOMHbie KOMnJieKCbl HOTOKOTHJIHA H3 HayHCKOH HH3MeHHOCTH 6bIJIH BeCbMa nO- 
xo>kh Ha KapnoTHnbi N. noyeri Joyeux, 1922. B AajibHeHineM cjieAyeT noApoOHo 
H3yHHTb >KH3HeHHbIH UHKJI Notocotylus Sp. npH 3TOM UeJieC006pa3H0 npOBOAHTb 
3KcnepHMeHTajibHoe 3apa>KeHHe ahkhx nTeHuoB ceBepo-3anaAHOH HyKOTKH. B HayH- 
CKOH HH3MeHHOCTH BCTpenaiOTCH MapHTbi 6 BHAOB pOAa Notocotylus (OpjIOBCKan, 
JleoHOB, 1975). 

ZtnnjiOHAHbiH Ha6op xpomocom Echinoparyphium pseudorecurvatum BKjnonaeT 
20 eAHHnu (pnc. 3). B KapnoTHne BbiAejineTcn nepBan napa xpomocom, KOTopan 
no AOKajiH3au,HH ueHTpoMepbi othochtch k cyOMeTaueHTpnnecKOMy — MeTaueHTpn- 
necKOMy Tnny. JX aHHan napa sjieMeHTOB b cpeAHeM HMeeT 8.93 mkm h cocTaBjineT 
19.39 % ot a^ihhm Bcero ranjionAHOro HaOopa. XpoMocoMbi 2 — 4-h, 8-h nap otho- 
CHTCH K aKpOUeHTpHHeCKHM, nOCKOJIbKy HX UeHTpOMepHblH HHAeKC He AOCTHraeT 12 
(cm. Ta6jiHuy). OcTajibHbie 3JieMeHTbi cTpyKTypHoft opraHH3an,HH reHOMa HMeiOT 
cy6TepMHHaAbHyio jiOKajiH3aunio ueHTpOMep. AOcojnoTHan AJiHHa caMbix mcjikhx 
xpoMocoM KOMnJieKca 2.45 mkm, hto cocraBJineT jinnib 5.36 % ot jumebi Bcero 
ranjiOHAHoro Ha6opa. 

Ha OCHOBe a6C0JII0THbIX H OTHOCHTeJIbHbIX pa3MepOB xpOMOCOMbl TpeMaTOA 
ceM. Strigeidae mo>kho pa3AeJiHTb Ha ABe rpynnbi. nepBan BKjnonaeT 5 nap KpynHbix 


5 



(f || || II II »« .. 

b f ••*•»**•» 

If l( It (I II Ift II •* II »l 

D I ........ 

A| AA XX AA A* •— <"*• ~*. 

B * - — 

AA |a #x aa 4M)| k» * 

g jC <*■*%«■»**•*<%•» 

ix A» Aw Al %% %9k AA A* A* •! 

5 | • 

|C5 At «♦ H §K Ad •# 


fl 


A • 



N lift h{ la at 

Phc. 3. KapHOTHn Echinoparyphium pseudorecur- 
vatum, 2ti= 20. LllKaJia 10 mkm. 


Phc. 2. KapHOTHn Notocotylus sp. c AonojiHHTejibHbi- 
mh B-xpoMOcoMaMH. IllKajia — 10 mkm. 
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Phc. 4. KapHOTHn Cotylurus cornutus, 2n=20. UJKajia 10 mkm. 
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Phc. 5. KapHOTHnbi Apatemon fuligulae. 

KapHOMopcj^a 2/2 = 20; MeTacf)a3HaH njiacTHHKa, a' — KapHOTHn; 6 KapHOMopcJja 2/2 = 21, MeTa<})a3HaH rurac- 

THHK3, 6 ' — KapHOTHn. 




M <( A> 

ii tv u 

/ 2 3 


y 

it 


Ml IA IA. U ll ll 

li A! II U M II 

5 6 7 8 9 10 


Phc. 6. KapnoTHn Ichthyocotylurus erraticus. 

a — MeTacf)a3HaH njiacTHHKa, a' — KapHOTHn; 6 — MeTa(f)a3HaH njiacTHHKa /. pileatus, 6' — KapaoTHn. UlKajia — 

10 MKM. 


CTpyKTypHbix eAHHHu, odman jxj ihhs KOTopbix cocTaBJineT okojio 70 % ot juimihi 
Bcero ranjiOHAHoro HaOopa. Bo BTopyio rpynny bxoaht 10 mcjikhx sjicmchtob 
reHOMa. 

B AHnjiOHAHOM KOMnjieKce Cotylurus cornutus 6biJio onwcaHO 20 xpomocom 
(pnc. 4 ). OTHOCHTejibHan jyiHHa nepBbix 5 nap sjicmchtob cocTaBJineT 71.6 % ot 
jXjniHbi Bcero ranjioHAHoro Ha6opa. A6cojnoTHbie pa3Mepbi xpomocom H3 ashhoh 
rpynnbi kojicOjiiotch ot 4.26 jx o 7.17 mkm. HHTepecHbiM cfiaKTOM hbjihctch to, hto 
xpoMOcoMbi Bcex nHTH caMbix KpynHbix nap othochtch k aKpoueHTpnnecKOMy Tnny, 
ueHTpOMepHbin HH^eKc KOTopbix HH>Ke 10 (cm. TaOjinuy). B rpynne mcjikhx xpoMO- 
com BbiAejineTCH 10 -n napa, KOTopan npeACTaBJieHa MeTaueHTpnnecKHMH sjicmch- 
TaMH. OcTajibHbie mcjikhc xpoMOCOMbi (h3 6—9-h nap) hmciot cyOTepMHHajibHyio 
jiOKajiH3auHK) ueHTpoMepbi. A6cojnoTHbie pa3Mepbi 5 nap mcjikhx xpomocom KOMn- 
JieKca BapbnpyiOT ot 1.77 jx o 2.72 mkm. 

XpoMocoMHbiH KOMnjieKC Apatemon fuligulae BKjnonaeT TaK>Ke 20 sjicmchtob 
(pnc. 5). 1-h h 2-h napbi hmciot cyOTepMHHajibHyio jioKajiH3auHio ueHTpoMep, 
3-h, 6 — 8-h napbi npeACTaBJieHbi cy6MeTaueHTpHnecKHMH xpoMOcoMaMH. JX Be napbi 
H3 rpynnbi KpynHbix sjicmchtob (4-h h 5-h) othochtch k OAHonjienHM aKpoueHTpn- 
necKHM xpoMOCOMaM, a jx Be napbi caMbix mcjikhx sjicmchtob HaOopa o6pa3yiOT 
MeTaueHTpHnecKHe sjieMeHTbi (cm. Ta6ji.). A6cojnoTHbie pa3Mepbi xpomocom H3 nep- 
boh rpynnbi kojic6jiiotch ot 4.57 jx o 6.77 mkm, a mcjikhc crpyKTypHbie eAHHHUbi hmciot 
pa3Mepbi ot 1.91 jx o 3.01 mkm h cocTaBJiniOT okojio 30 % ot ajihhm Bcero ranjiOHA- 
Horo Ha6opa. 

y AByx mojijiiockob Anisus acronicus 6 bijin Hafi^eHbi napTeHHTbi, b kjictkbx koto- 
pbix HMejiacb o^Ha AonojiHHTejibHan MejiKan aKpoueHTpHnecKan xpoMOcoMa (pnc. 5 ). 
no CBOHM MOp 4 )OJIOrHneCKHM OCOOeHHOCTHM OHa He 6 bIJia rOMOJIOrHHHOH KaKOH-JIH 6 o 
Apyroft nape HopMajibHoro ^Hnjion^Horo HaOopa xpomocom. Ee aOcojiiOTHbie pa 3 - 
Mepbi AOCTHraiOT jinnib 1.6 mkm, hto cocTaBJineT 4.33 % ot jxji hhm ranjiOHAHoro 
HaOopa. 
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KapwoTHn Ichthyocotylurus erraticus coctoht H3 20 xpomocom (pnc. 6). 
B rpynne KpynHbix ajieMeHTOB npKO BbiAeAneTcn 1-n napa xpomocom, KOTopan HMeeT 
Me^HajibHoe pacnoAO>KeHne ueHTpoMepbi. Xpomocomw 2—5-n nap othochtch k oaho- 
njienHM aKpoueHTpnnecKHM 3jieMeHTaM, ueHTpoMepHbin hhackc KOTopbix HH>Ke 11 
(cm. Tagji.). AScojnoTHan AJiHHa xpomocom nepBbix 5 nap BapbnpyeT ot 3.82 a o 
5.77 mkm,h b o6meM pa3Mepe ranAOHAHoro HaSopa ohh cocTaBJiniOT 68.3 %. B rpyn¬ 
ne MejiKHx ajieMeHTOB KapnoTnna aScojnoTHan jxjnwa cocTaBJineT ot 1.78 a o 
2.85 mkm. XpoMOcoMbi 6—8 -h nap HMeiOT cy6MeAHaAbHoe pacnoAonteHne ueHTpOMep, 
jl Be nocjieAHne napbi othochtch k MeTaueHTpnnecKHM xpoMocoMaM. 

y 6jiH3KopoACTBeHHoro bhas crpnrenA /. pileatus CTpyKTypa KapnoTnna 6ojiee 
xapaKTepHa ajih ceM. Strigeidae. IlepBbie 5 nap Ha6opa cocTaBjiniOT 70.7 % ot 
AJiHHbi Bcero ranjiOHAHoro KOMnjieKca. XpoMOcoMbi H3 1—3-n nap — aKpoueHTpnne- 
CKne, 4-n — aKpoueHTpnnecKHe—cySTeAOueHTpnnecKne, 5—7-n — cySTejioueHTpn- 
necKne, a ocTajibHbie napbi coctoht H3 MeTaueHTpnnecKnx 3jieMeHTOB KapnoTnna 
(pnc. 6). A6cojiK)THbie pa 3 Mepbi KpynHbix xpomocom KOJiegjnoTcn ot 4.07 jx o 6.44 mkm, 
MejiKHx eAHHnu KapnoTnna — ot 1.60 jx o 2.57 mkm. 


OBCy^EHME 

B jiHTepaType coacp>khtch jinuib OAHa paOoTa, nocBnmeHHan H3yneHHio kojih- 
necTBa xpomocom y TpeMaTOA H3 ceM. Notocotylidae. Y N. filamentis H3 aMepn- 
KaHCKOH nonyjinuHH b Meno3e 6buio onncaHO 7 CTpyKTypHbix cahhhu (Ciordia, 
1950). Mo>kho npeAnojio>KHTb, hto 3Ta unc{)pa omnOonHan, TaK KaK b Te roAbi 
eme He cymecTBOBaAO KoppeKTHbix KapnoAornnecKnx mctoaob nccAeAOBaHnn. Y ne- 
Tbipex bhaob hotokothaha— N. ephemera , N. attenuatus , N. imbricatus h 
N. noyeri — h3mh 6hum onpeAeAeHbi 20 xpomocom (nnTKHBnmoTe, BapmeHe, 
1988). Bee 3th bham AOCTOBepHO OTAnnaAncb Me>KAy co6on no CTpyKType Kapno- 
THnOB. 

HOTOKOTHAHAbI H3 CeBepO-3anaAHOH MyKOTKH T3K>Ke HMeiOT 20 XpOMOCOM 
b KOMnAeKcax, a no CTpyKType KapnoTnna OKa3aAncb HanOoAee poactbchhumh 
c bhaom N. noyeri. Hx pa3 ahhhh cboahtch k He3HannTeAbHbiM H3MeHeHHHM AOKa- 
AH3aunn ueHTpOMep xpomocom neTbipex nepBbix nap. BoAee KpynHan nepnueHTpn- 
necKan HHBepcnn OTMeneHa b 5-n nape xpomocom. CjiejxyeT noAnepKHyTb, mto 
napTeHHTbi N. noyeri n Notocotylus sp. napa3nTnpyiOT y 6AH3KopoACTBeHHbix npo- 
Me>KyTOMHbix xo3neB, a Aec})nHnTnBHbie xo3neBa (rpbi3yHbi n nTnubi) othochtch 
k pa3HbiM KAaccaM >KnBOTHbix. Taxan >Ke KoppeAnunn Me>KAy ocoOeHHOCTHMH 
CTpyKTypHon opraHn3aunn xpoMOcoMHoro annapaTa n 4)HAoreHeTHHecKHMH cbh- 
3hmh npoMe>KyTOMHbix xo3neB 6biAa HaMH onncaHa y Apyrnx Tpex bhaob hotokoth- 
aha (IlHTKHBHMiOTe, BapmeHe, 1988). 

TpeMaTOAbi ceM. Echinostomatidae KapnoAornnecKnMn mctoasmb H3yneHbi 
6oAee noApo6HO,n b AHTepaType HMeeTcn 10 pa6oT, nocBnmeHHbix H3yneHHio 3xhho- 
ctom H3 poaob Echinostoma , Neoacanthoparyphium, Hypoderaeum , Pegosomum , 
Echinoparyphium n Moliniella. llpn stom 6buio BbiHBAeHO, mto 5 bhaob poAa 
Echinostoma coAep>KaT no 22 xpomocomh (Churchill, 1950; MyTac{)OBa, KaHeB, 
1983; 1986; Terasaki e. a., 1982; BapmeHe, KnceAeHe, 1987). E. hortense, 
Hypoderaeum conoideum, Pegosomum asper, P. saginatum, Echinoparyphium re- 
curvaium , E. aconiatum coAep>KaT no 20 xpomocom (AAencaHApoBa, IloAropHOBa, 
1978; Terasaki e. a., 1982; MyTa<J)OBa,KaHeB n Ap., 1986; BapmeHe, KnceAeHe, 1987). 
B KapnoTnnax sxhhoctom c 20 3AeMeHTaMn 1-n napa npeACTaBAeHa KpynHbiMH Aey- 
nAennMH xpoMOcoMaMH, KOTopbie b npouecce sboaiouhh KapnoTnna bo3hhkah 3a 
cneT poOepTCOHOBCKnx TpaHCAOKaunn. Pa3Mepbi xpomocom ashhoh napbi cocTaB- 
ahiot 16—20 % ot AJinHbi Bcero ranAOHAHoro Ha6opa. H3yneHHbin HaMH bha 
Echinoparyphium pseudorecurvatum H3 boaocmob MyKOTKH TaK>Ke HMeeT napy 
t3khx KpynHbix MapKepHbix 3AeMeHT0B. CAeAOBaTeAbHO, 3tot bha HBAneTcn npeACTa- 
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BHTejieM 6ojiee paHHen (no cpaBHeHnio c npe^CTaBHTejiHMH po^a Echinostoma) 
4>HJioreHeTHqecKOH rpynnbi sxhhoctom. 

B jiHTepaType cymecTByeT MHeHne, mto sbojiiouhh xpoMOCOMHoro annapaTa 
opraHH3MOB conpoBonyuajiacb yBejinqeHneM aojih ^Bynjieqnx ajieMeHTOB b Ha6opax 
(White, 1973). Hcxoah H3 3toto, mo>kho yTBep>KAaTb, mto TpeMaTOAbi ceM. Strigei- 
dae cocTa bjihiot cfwjioreHeTnqecKH coBceM MOjiOAyio n,no Been BepoHTHOCTH, an- 
thbho SBOjnounoHHpyioni.yK) rpynny rejibMHHTOB. K co>KajieHHio, noKa coBceM He 
6bijio npoBe^eHO pa6oT no H3yqeHHio oco6eHHOCTen xpoMocoMHoro annapaTa 
CTpnrenA. HaMn 6bijio BbiHBJieHO onpeAejieHHoe cxoactbo o6mnx qepT cTpyKTypbi 
KapnoTnnoB H3yneHHbix bh^ob, mto yKa3biBaeT Ha TecHbie (fmjioreHeTnqecKne cbh3h 
b AaHHOM ceMencTBe TpeMaTOA. MejKBH^OBbie pa3JinqnH b CTpyKTypHon opraHH3a- 
unn reHOMa bo3hhkjih rjiaBHbiM o6pa30M 3a cqeT nepnueHTpnqecKHx HHBepcnn, 
a TaK>Ke TpaHCJioKaunn h AynJiHKaunn reHeTnqecKoro MaTepnajia. 

TaKHM o6pa30M, o6men qepTon TpeMaTOA H3 Tpex H3yqeHHbix ceMencTB hbjih- 
eTCH TO, qTO OHH OTHOCHTCH K CpaBHHTejIbHO MOJIOAbIM H aKTHBHO 3BOJIK)UHOHHpyiO- 
luhm rpynnaM rejibMHHTOB. 

Oco6oro BHHMaHHH 3acjiy>KHBaeT cf)aKT cymecTBOBaHHH KapnoTHnnqecKnx 
MopcJ) y ceBepHbix hotokothjiha h CTpnrenA. OieAyeT OTMeTHTb, qTO AonojiHHTejibHbie 
XpOMOCOMbI, no Been BepoHTHOCTH, HBJIHIOTCH TaK Ha3bIBaeMbIMH B-XpOMOCOMaMH, 
KOTOpbie y TpeMaTOA 6bijin onncaHbi HaMn BnepBbie. B nonyjiHunn MapnT Notocotylus 
noyeri xpoMOcoMbi Taxoro pojxa BCTpeqajincb y 34.6 % H3yqeHHbix oco6en. B Meno3e 
y MapHT ohh o6pa3yiOT yHHBajieHTbi, nocm/ibny He HMeiOT roMOJiornn c ApyrnMH 
ajieMeHTaMH Ha6opa. 

B-xpoMocoMbi 6bijin onncaHbi y cothh bhjxob pa3JinqHbix pacTeHnn n jkhbothmx. 
3th ajieMeHTbi b reHOMax y noTOMCTBa BCTpeqaiOTcn c 6ojiee bmcokoh qacTOTon, 
qeM 3T0T0 MO>KHO 0>KHAaTb HCXOAH H3 MeHAejieeBCKHX 33KOHOB HaCJie^CTBeHHOCTH 

(Jones, Rees, 1982). MacTOTa n KOjinqecTBO B-xpomocom b nonyjiHunnx HenoTopbix 
opraHH3MOB MO>KeT 6bicTpo H3MeHHTbcn (Nur, Brett, 1985). Hto KacaeTCH nx 
4>yHKunoHajibHon aKTHBHOCTn n 3HaqeHnn b pa3JinqHbix npoueccax a^anTaunn, 
b JiHTepaType coAep>KaTCH npoTHBopeqnBbie MHeHnn. Oahh aBTopbi cqnTaiOT, hto 
B- xpoMocoMbi coAep>KaT reHeTnqecKn HHepTHbin MaTepnaji. ilpyrne npHAep>KHBa- 
iotch MHeHHH, hto AaHHbie 3JieMeHTbi reHOMa HMeiOT a^anTHBHoe 3HaneHne, TaK kbk 
npHHHMaiOT yqacTne b 3KOJioro-(J)n3nojiornqecKnx MexaHH3Max npncnocodjieHHH no- 
nyjinunn k onpeAejieHHbiM 3KOJiornqecKHM ycjiOBHHM (BejiHHHHa, 1986). 

B 3KCTpeMajibHbix ycjioBHHx ceBepa, b 6noTonax, KOTopbie npoMep3aiOT jx o jxhb, 
MoryT cymecTBOBaTb xojiOAHOKpoBHbie opraHH3Mbi, b tom qncjie n TpeMaTOAbi, co- 
Aepncamne CBoeo6pa3Hbie naneTbi reHeTnqecKnx nporpaMM. KpoMe Toro, cymecTBO- 
BaHne B-xpomocom b KapnoTnnax TpeMaTOA, ajih KOTopbix xapaKTepHO Majioe 
KOjinqecTBO rpynn cuenjieHnn reHOB, BO-nepBbix,yBejinqnBaeT KOMSnHaTHBHyio H3- 
MeHqnBocTb, BO-BTOpbix,n3MeHHeT o6mnn nyjui reHOB. He HCKjnoqeHO, hto b Aonoji- 
HHTejibHbix xpoMOcoMax y TpeMaTOA HMeeTcn cBoeo6pa3Han (})opMa noBTopmoiunxcn 
JX HK nocjieAOBaTejibHOCTen, KOTopbie yqacTByioT b peryjinunn aKTHBHOCTn reHOMa n 
B3anMOOTHOuieHnn Me>KAy napTeHHTaMn n MOJiJiiocKaMn. 
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KARYOLOGICAL INVESTIGATION OF TREMATODES OF THE FAMILIES NOTOCOTYLIDAE 
ECHINOSTOMATIDAE AND STRIGEIDAE OF NORTH-WEST CHUKOTKA 

Ya. V. Barshene, R. B. Petkevichute, G. J. Stanevichute, O. M. Orlovskaya 

SUMMARY 

Parthenites of 6 investigated species of trematodes in diploid sets contain 20 chromosomes. 
The karyotype structure of Notocotylus sp. (the intermediate host — Anisus acronicus) is 2ra-h6sra-|- 
+4s/+8a; Echinoparyphium recurvatum — 2sm — m-\-10st-\~8a; Cotylurus cornutus — 2m-\-6st- j- 
-\-2a-st-\-10a\ Apatemon fuligulae — 4m-\-8sm-\-4st-\-4a\ Ichthyocotylurus pileatus — 6m — 8st — 
6a ; I. erraticus — 6m-\~6sm-\-8a ( m — metacentric, sm — submetacentric, st — subtelocentric and 
a — acrocentric chromosomes). In chromosome sets prevail one-armed, actively reorganizing 
elements. In Notocotylus sp. a large metacentric B-chromosome and up to 9 small additional 
acrocentric B-chromosomes were found out. The B-chromosomes in karyotype of A. fuligulae 
were presented by small acrocentric elements. We suppose that the genetic material of additional 
chromosomes in karyotype of trematodes increases the combinative variability and evidently takes 
part in the regulation of genome activity and interrelations in the «parasite-host» systems. 



